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crp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

c(OpMHPOBATH LIETOCTHOE MPEJCTaBICHNE 00 OCHOBHBIX XMMHUECKUX CBOMCTBAX TsDKENMBIX MeTayuios (TM),
3aKOHOMEPHOCTSIX UX B3aUMOJACHCTBHS C 00BEKTAMHU OKPYKAIOMIEH PUPOIHON CPEIbI.

Pe3ym>TaT1)1 OGy‘IeHI/IH 10 TUCOUTIIITMHE HAITPABJICHBI HA JOCTUKCHUEC NHIUKATOPOB!:

[TK-1.3. Mcmombs3yet 6a30BbIe 3HAHHUS O METOJaX M CPEACTBAX OXPaHBI OKPYKAIOIIEH Cpeabl H 00ECTICUECHISI SKOJIOTHIECKON
6e3omacHOCTH

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OITIOII

Llutc (pasaen) OIOI: [51.B.J[B.05.02

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yarolerocs:

HSy‘ICHI/IC JUCHUTTIIINHBI 633pr€TCﬂ Ha KOMIICTCHIUAX, OCBOCHHBIX B XOA€ U3YUCHHUS KYpCOB

I'eonorus

Xumusa

buonorus

2.2 IucuMIUINHBI M IPAKTHKH, JJIsl KOTOPBIX OCBOCHHE JAHHOI JUCHMILINHBI (MO1YJ/Is1) HE00X0AUMO KaK
npeamecTByloumee:

KOMHeTeHHI/II/I, HpI/IO6peTéHHbIe CTYACHTOM B X01€ OCBOCHUA JUCHUIIIINHBI, UCIIOJIB3YIOTCA B nanLHeﬁmeM IIp1 U3y4C€HUN

KypCOB:

Hayuno-uccnenoBarenbckas pabora

Hpe)IZ[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIUU OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTIJIMHbI

(MOJY.JIS)

IIK-1: Cnocoden MJIAHUPOBATH U MPOBOAUTH MOHUTOPUHI 1 MEPOINPUSATHSA 110 OXPaHe 0prmammei/i cpeasl OT
BpPE€AHBIX BO3/leiiCTBMI ¥ MOATr0TABJIMBATH NPEeaI0KCHUA MO MPEAYIPECKACHUI0O HETATHUBHBIX nocJaeaCTBHH

3HaTh:

1.3. pyHnameHTaIbHBIE pa3Aelbl XUMUU [UI 00€CTIeUeHHUs IKOJIOTHIECKON 0€30IMacHOCTH

YMmers:

1.3. BCoIb30BaTh TMOJTY4€HHBIC 3HAHUSA O 3aKOHOMEPHOCTAX B3aHMO)IeI>iCTBPIiI JKUBBIX OPTaHU3MOB U 00BEKTOB 01<py>1<a10me171
CpEabl C TSAKEIBIMU METAJIJIaMU B npaKanecxoﬁ ACATCIIBHOCTU JUISL COXpaHCHUA yCTOIZ‘-lHBOFO pa3sBuTHuA

Baagern:

1.3. 0cHOBaMHU XUMHUYECKHX METOJOB OOHAPYKEHUS TSKEIBIX METANIOB B 00BEKTaX OKPYKAroLIeh cpesibl

B pe3yiabTaTe 0CBOEHHS JUCHMILINHBI 00y4YaOIUICSI 10JKEeH

31

3HaTh:

3.1.1

- hyHmaMeHTaIbHBIE Pa3eNibl XUMUU B 00bEME JOCTATOYHOM JIJIsl OCBOCHHSI OCHOBHBIX MOHSATHH, TEPMHHOB H
3aKOHOB,

3.1.2

- OCHOBHBIC 3aKOHOMCPHOCTH, ONPCACTIAOIINEC B3aHMO/ICHCTBHUS KUBBIX OpraHmu3MoB C TM,

3.13

- OCHOBHBIC IIPUHIMIIBI OXpaHbl IPUPOJAbI OT 3arpA3HCHUA TM, CIIOCOOBI OYMCTKHU U palroOHaJIbHOI'O
OPpUPOAOIIOJTIB30BAHUS,

3.14

- COIMAJIBHO-3KOJIOTMYCCKUEC MMOCJICACTBUA 3aIrPsA3HCHUA TM,

3.1.5

- OCHOBHBIC XUMHUYECKHUE 3aKOHBI, BIMsIOMHUE Ha toBefeHne TM B 00beKkTax npupops! 11t popMUpoBaHus 0a3
JIaHHBIX COCTOSIHUS OKPYXKarollel cpeabl;

3.2

YMmeThb:

3.2.1

- BBISBJIATD M aHAJIM3UPOBATh ECTECTBEHHBIE M AHTPOIIOTCHHBIE KOJIOIHYECKUE ITPOLECCHI M BO3BMOKHBIE ITyTH
UX PETYIUPOBAHUS;

322

- UCTIONTB30BATh MOJTYYCHHEIC 3HAHUS O 3aKOHOMEPHOCTSIX B3aNMOICHCTBIS KUBBIX OPTaHU3MOB H 00BEKTOB
OKpyxatoteit cpeabl ¢ TM B IPaKTUYECKON AEATENHHOCTH JIJIsl COXPAHEHHS YCTOMYHUBOTO Pa3BUTHUSA.
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3.2.3 | - yMeTh CHCTEMATH3UPOBAThH M aHAIM3UPOBATH HH(GOPMAIIHIO O TIOBeZieHuH TM B OKpYKaloIie cpeje,
MIPUMEHSATHh OCHOBHBIE XUMHYECKHUE 3aKOHBI, BIUAIONIIE Ha oBegeHne TM B 00beKTax MpUPOIBL, IpU
BBINOJIHEHUU 3KOJOTHYECKUX U XUMHUYECKUX UCCIICIOBAaHUM;
3.3 | Baagers:
3.3.1 | - ocHOBaMH XUMHUYECKUX METOAOB 0OHapykeHUs: TM B 00BbeKTaxX OKPYKAIOLIEH CPEbl.
3.3.2 | - MeTOTaMH OIIEHKU TeXHOTEHHOW HArpy3KH Ha 00BeKTHI OHochepsl B acnekTe comepxanust TM.
4. OFBbEM JUCILUIIJIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 33ET
YacoB 1o yaeOHOMY IUIaHy : 108 Bupasl KOHTpOIISI Ha Kypcax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHSA : 10 3a4yeTsl 3
caMocCTosiTeNbHas paboTa : 92,9
4acOB Ha KOHTPOJIb : 4
KOHTaKTHas pabora: 11,1
HKP: 1,1
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHbBI (MOYJIS)
Kon HaumeHoBaHue pa3/iesioB U TeM /BU/1 3aHATUS/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Paznen 1. Pazgen 1. IlousiTue 0 TsIZKeIbIX MeTAJIAX, HX CBOWCTBA U
KJIacCH(pUKanus.

1.1 ITonsiTHe 0 TSHKENBIX MeTaIax. PU3HKO-XHUMUYSCKUE CBOMCTBA THKEIBIX 3 0,5 JI1.1J11.2

MetamutoB. Knaccugukarmst. /JIex/ JI1.3712.1
JI2.2J13.1 J13.2
2102233
1.2 [Tonsitre o TspKenbIx MeTamiax. OU3NKO-XUMHUYECKHE CBOMCTBA TSAKEIBIX 3 0,5 JIT.1JI1.2
metamutoB. Knaccugukarwst. /Tlp/ JI1.3J12.1J13.1
J3.2
212233
Paznen 2. Paznen 2. McTOYHMKH M yTH MONAJAHUS THKEJIbIX
MeTAJLIIOB B 00beKThI OKpY Kalolleil NpUpoaHoii cpeabl. @opMbl
coeJUHEHUH TAKeJbIX MeTALI0B.

2.1 Vcrounuku u myru nonaganus TM B rugpocoepy. 3 1,5 JI1.1J11.2
Vcrounuku u mytu nonaaanus TM B atmochepy. JI1.3J12.1J13.1
Wcrounuku u mytu nonaganus TM B ousy. JI3.2
Vcrounnkn u myry nonagaaus TM B sxuBble OpraHu3MelL. /JIex/ 012233

2.2 Vcrounuku u myru nonaganus TM B ruapochepy. 3 1 JI1.1 JI1.2
Vcrounuku u nyru nonaaanus TM B atmochepy. JI1.3J12.1J13.1
Ucrounuku u myru nonananus TM B ouBy. JI3.2
Wcrounnkn u myru nonagaaus TM B sxuBbie opranu3mel. /T1p/ 019233

23 EcrecTBeHHbBIE HCTOYHUKH NOCTYIIEHUS TM B OKpYXKaIOILYyIO CPEAY: 3 30 JI1.1J11.2
TepMaJbHbIE BOJIBI U PACCOJIBI, KOCMUYECKYIO U METEOPUTHYIO bUIb, JI1.3J12.1J13.1
BYJIKAHUYECKHUE Ia3bl, JIECHBIE I10XKAPbI, JUCIIEPIUPOBAHIE MOPCKON JI3.2
BOJIBI, HEKOTOPBIE OMOJIOTHYECKHE ITPOIIECCHI U p. 0109233

TexHOTreHHbIE HICTOYHUKH NTOCTYIJIEHUsI TM B OKpYKaroIIyt0 Cpeay:

1) oTxoabl MeTaI000padaThIBaIOIICH TPOMBIIUICHHOCTH;

2) IPOMBIIIIEHHBIE BEIOPOCET;

3) IpOAYKTHI CrOpaHus TOIIINBA;

4) aBTOTPaHCIOPT;

5) cpencTBa XMMHU3aLMK CEILCKOr0 XO035IcTBa U Ap. 3arpsi3sHEHUE MOYB,
MIPUPOTHBIX BOJ M BO3AYIIHOTO OacceiHa TSDKEIBIMH MeTaulaMy Ha
teppuropun PO u YensiOunckoit obnactu.

/Cp/
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Paznea 3. Pasnen 3. buosiornueckoe u ¢pusuonoruyeckoe
BO3/1eiicTBHE TSAKeJIbIX METAJJIOB HA KUBbIe OPraHU3MbI.

3.1 Buonorunueckoe u puznoaoruueckoe BO3AeHCTBHE TSHKEIBIX METAJIOB Ha 3 2 JI1.1 J11.2

JKMBBIC OpraHu3Mbl. /JIek/ JI1.3J12.1J13.1
JI3.2
313233

3.2 Buonoruueckoe u puznonornueckoe BO3AeHCTBHIE TSHKEIBIX METAJIOB Ha 3 2 JI1.1 J11.2

*)wuBbIe opranusmsl. /IIp/ JI1.3J12.1J13.1
JI3.2
3103233

33 Buonoruueckoe u puznogormueckoe BO3AeHCTBHIE TSDKEIBIX METAJIOB Ha 3 429 JI1.1 J11.2
JKU-BbIC OPTaHU3MEIL: 1. pacTeHust; 2. 6eCrIO3BOHOYHBIX KUBOTHBIX; 3. JI1.3J12.1J13.1
MT03BOHOYHBIX )KUBOTHBIX; 4. MEKPOOPTaHU3MOB; 5. uenmoseka /Cp/ JI3.2

313233
Pa3nen 4. Pazgen 4. Crioco0bl 04MCTKHU OT 3arpsi3HEHUS TAKeIBIMH
MeTaJlJIaMu.

4.1 CrocoObl OYHCTKH KOMITOHEHTOB THAPOCHEPHI OT 3arps3HEHUS 3 2 JIT.1JI1.2
TSDKENBIME MeTaTaMi. CrocoOBI OYMCTKH aTMOC(EpHOTO BO3AyXa OT JI1.3J12.1J13.1
3arpsI3HEHHUS TSHKEIBIMU MeTamaaMi. CIoco0bI OUHCTKHU ITOYB OT J3.2
3arpsA3HeHUs TSOKETBIMU MeTaiaMu /JIek/ 213233

4.2 CrocoObl OYHCTKH KOMITOHEHTOB THAPOCHEPHI OT 3arps3HEHHUS 3 0,5 JI1.1 J11.2
TSDKEJIBIMH METaJJIaMHU. JI1.3J12.1J13.1
Cr1oco0BI 09NCTKH aTMOC(EPHOTO BO3AyXa OT 3arPA3HEHUS TSUKEIIBIMH J3.2
MeTaJuIaMU. 2102233
CriocoOBI OYHCTKY ITOYB OT 3arps3HEHUS TSDKEITBIMUA METaIaMU
Mp/

43 DxoHoMu4ecKast 3PPEKTUBHOCTH HOHOOOMEHHOI OUHCTKH U TIOBTOPHOTO 3 20 JIT.1 JI11.2
HCITOJIBb30BAHUS CTOYHBIX BOJI JI1.3J12.1J13.1
PoJib MUKPOOPraHU3MOB B OUMCTKE CTOYHBIX BOJI OT TSDKEJIBIX METAJIOB JI3.2
3amura OKpyKaromei cpeibl OT 3arpsA3HEHUS TSHKEIBIMU METaJUIaMU 213233
MeTolaMH OMOTEXHOJIOTHHU: O0IIHe IPEACTABICHIS 0 OnOpeMeInanumy;

OCHOBHBIE TPUHLUIIBI TEXHOJIOTHH OHopeMennanuy No4ys
/Cp/
Pazpgen 5. 3auer
5.1 /Ox3amen/ 3 4 JIL.1J11.2
JI1.3J12.1J13.1
JI3.2
2102233
Paznen 6. Unas koHTaKkTHasi padoTa

6.1 [Tonsitie o TspKenbIx MeTamiax. OU3NKO-XUMHUYECKHE CBOMCTBA TSAKEIBIX 3 1 JIT.2 JI1.3J13.1
MmertamioB. Kinaccupukamus. /MKP/ JI3.2

6.2 Vcrounnkn u myru nonagaaus TM B ruapochepy. 3 0,1 JI1.2 J11.3J13.1
Ucrounuku u mytu nonaganus TM B atmocdepy. JI3.2
Ucrounuku u nyru nonaganus TM B mouBy.

Vcrounnkn u mytu nonaganus TM B sxusble oprann3msl. /KP/

6. ®OHJI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

KoHTposnbHbIe 3ajaHKs: TECTOBbBIE 3aaHNSI, TUCbMEHHBIE U YCTHBIE OTBETHI HA BOIIPOCHI 110 TEME.
Hamucatsb 3cce Ha nr00yto cTaThlo 110 pasnenam 2-4, HaiinenHyro B cucreme PUHII win eLIBRARY.RU.

6.2. TumoBbIe KOHTPOJIbHBIE 32IAHAS H HHbIE MaTepHAJBI 115 TeKYyIIell aTTecTalHN

1. K Meranmoniam u3 nepedrcieHHbIX Tsokenbix MetaiuioB (TM) otHocurces?

A) Bucmyr  B) mommbnen B) mpmmesx ') Bananmid

2. K xpynkum u3 nepeuncieHasx TM otHOCHTCS?

A) Bucmyr  b) momubaen B) mpiubsk ') Bananumit

3. Bce maBHble XMMHUYECKHE NTpoLecchl ¢ TM B )KUBBIX OpPraHU3Max MPOTEKAIOT Yyepe3 peakuu?

© ®I'BOY BO «Henl'V»
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A) KOMITIEKCOO0pa3OBaHUS B) okucieHus-BocCTaHOBICHUS
B) kHCI0THO-OCHOBHBIC I') oOmena
4. K I knaccy (0c000TOKCHYHBIE) OTHOCUTCS?
A)vens  B)Bomsdpam  B) crponmmit I') MBIIIBSK
5. K texaorenHsM ncrounnkam TM He OTHOCHTCA?
A) 0TXO0/bI )KUBOTHOBOAYECKUX KOMILIEKCOB b) opranmnueckue ynodpenus
B) npennpusTis LBETHON U 4epPHOI MeTaJUTypruu I') TepmanbHbIE BOABL

6. B xauecTBe KpUTEpHEB MPUHAISKHOCTH K TM HCIIOJIB3YIOT MHOTOUYHUCIIEHHbIE XapaKTEePUCTHKH (YKa)KUTE HEBEPHBIH
OTBET):

A) aTomHas Macca b) nnotHOCTB B) ToxcuuHOCTH

I') pactipocTpaHeHHOCTH B IPUPOJIE /1) bruomaccuBHOCTH

7. CkOJIBKO 3JIeMEHTOB Teproandeckoi Tadmunsl .M. Menaeneesa Ha cerogasamHnii aieHb K TM, csore: A) 40 b)
20 B) 15 ') 100 ) 80

8. K TM oTHOCAT 351eMeHTHI 110 Kiiaccudukanuu H. PefiMepca, IMEIOIIMX MIIOTHOCTH PaBHYIO, T/cM3:

A3 b)2 B) 4 N8 ) 10

9. BaxHoi1 0COOEHHOCTBIO P-3JIEMEHTOB SIBJSIETCS TOT (DAKT, YTO OHU: OOJIBIIMHCTBO OMPEACIIIIOT PErHOHANBHOE WIN
JIOKaJIbHOE COCTOSTHUS PA3JIUUHBIX SKOJIOTUYECKUX CPENl.

A) TOJBKO METAIION B

b) He 3aperucTpupoBaHbI B Ka4eCTBE IIPHPOIHOTO 3IEMEHTA, IMEIOIIET0 II100aIbHOE SKOJIOTHIECKOE 3HAUCHHE

B) Tonbko HemeTambl I') obnanaror aMmoTepHBIMH CBOMICTBAMH J) Bce BhIIIE CKa3aHHOE

10. {mst TM xapaxTepHa BBICOKas TOKCHYHOCTB, MyTareHHBIH U KaHIIEpOTeHHBIN 3()(EeKTHI, CTOCOOHOCTH K
OMOAKKYMYIISAIIN. DTO O0YCIOBIICHO:

A) mepeMeHHOI BaJIeHTHOCTbIO  B) BBICOKO# peakrOHHOI cioCOOHOCThIO

B) HezaBepuIeHHOCTBIO - p U -d opOuTtaneii [') CKIOHHOCTBIO K KOMILTIEKCOOOpa30BaHHIO

J) OMOXMMHUYECKOW aKTUBHOCTHIO

11. TM nerko coeauHsIOTCA ¢ GMOMOJIEKyIaMu (HarpuMmep, ¢ OenKaMu, HeNTHIAMH, TNIHIAMI, aMIHOKHCIOTAMH) - B
OCHOBHOM uepe3 S-, N-, O- aTombl turanaoB. [Ipuuem ¢ cepocoaepkaliiMi IpynnaMu NpenoYTUTENIEHO PearupytoT:
A) Cd B) Zn2+ B) CoTI’) Bce mepeuncieHnsie BoIe J) HET BEpHOTO OTBETa

12. TM nerKo COeNUHSIOTCS ¢ OMOMOJIEKYIaMH (HanpuMmep, ¢ OenKaMu, IeNTHIAMH, JITTHIaMU, aMUHOKHACIIOTaMH) - B
OCHOBHOM uepe3 S-, N-, O- aTombl turanaoB. [Ipuuem ¢ KUCIOPOACOAEpKAIIMMHE TPYIIAMH MPEANOYTUTENFHO PEArupyIoT:
A)Cd B) Zn2+ B) Co T')Bce nepeuncicHHbIe Billle  [) HET BEpHOTO OTBETA

13. 13-3a "ero xapakTep 3KoJornIeckoit omacHoctn TM B 6rocdepe nenaeT mpakTHYECKH HelpeCcKa3yeMbIM:

A) bnoakkymymnsuus b) ciocoGHOCTH K KOMIUTEKCO0Opa3oBaHnio B) mepemeHHast BAIEHTHOCTh

I') cnocobHOCTh coennHAThCS ¢ OMoMoieKynaMu /) crmocoOHOCTD K KaTaln3y XUMHUECKUX peakIui

14. Tlo xapakTepy B3auUMOJIEHCTBHS C Pa3IMYHBIMU JIMTaHAaMUd TM CUMTAIOTCS MPOMEXKYTOUHBIMHU akuenTopamMu TM mMexay
JKECTKHMH U MATKAMHE KHUCTIOTaMH. JIJ1s HUX, KaK )KE€CTKUX KHCIIOT, XapaKTePHBI, YKaXXUTe HEBEPHEIH OTBET:

A) HM3KHE TOJSIPU3YyeMOCTh b) 21eKTpooTpHIaTebHOCTh B) BbICOKas cTeneHb OKUCIIEHHS

I') oOpa3oBaHKe MPEHMMYIIECTBEHHO KOBAICHTHBIX CBsi3eil J|) BBICOKas CTEleHb 00pa30BaHMs HOHHBIX CBs3eH

15. Io cremeHn OMaCHOCTH METaJUTBHI AENAT Ha 3 Kitacca: kK 1 kiaccy (0C000 TOKCHYHBIE) OTHOCHTCS:

A) Co B)Ba B)Zn I') W ) Cu

16. Haubomnee s10BUTHIMU 7151 BHICHIMX PACTEHHM SBISIOTCS, YKaXKUTE HEBEPHBIM OTBET:

A) Hg, Pb b) Cd, Co B) Cu, Ni I') W, Ba [I) Cd, Ni

Bompocs! MHCEMEHHOTO KOHTPOJIS:

[onsATHe 0 THKETBIX METAJIIAX.

DU3UKO-XUMUYECKHE CBOUCTBA TSHKENBIX METAJIJIOB.

Kraccuukanms TsHKEIBIX METAIIOB.

Ucrounuku u mytu nonaganus TM B ruapocdepy.

Wcrounuku u mytu nonaganus TM B atmocdepy.

Ucrounuku u myrtn nonaganus TM B mouBy.

Ucrounuku u myru nonananus TM B )KuUBbIE€ OPTaHU3MBI.

Buonorunueckoe u Hpu3noI0rHIECKOE BO3ICHCTBHE TSHKENBIX METAJUIOB HA )KUBbIE OPTaHU3MbI

Crioco0BI 0YUCTKH KOMIIOHEHTOB THAPOC(EPHI OT 3aTPSI3HEHHUS TSHKEIBIME METaITaMU

Crioco0BI 0YNCTKH aTMOC(EPHOTO BO3YXa OT 3arps3HEHUS TSDKETBIMA METaIaMU

Crioco0BI OUNCTKH ITOYB OT 3arpsI3HEHUS TSHKEIBIMU METaIaMU

6.3. TunoBble KOHTPOJIbHBbIEC BOIIPOCHI U 3a1aHUA 1JIA l'lpOMe)KyTO'IHOﬁ arrecranmun

[TonsTHE O TSDKENBIX METAIIAX.
DU3UKO-XUMUYECKHE CBOUCTBA TSHKENBIX METAJJIOB.
Knaccugukarus TSHKEIbIX METALIOB.

Ucrounuky u mytn nonaganus TM B ruapocdepy.
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Ucrounnku n mytu nonaganus TM B atMocdepy.

Ucrounuku u nytu nonananus TM B nouBy.

Hcrounnknu u mytn nonaganus TM B jKUBbIE OPraHU3MBI.

Bronorndeckoe u puznonornueckoe BO3AEHCTBIE TSHKETBIX METAJUIOB Ha )KUBBIC OPTaHU3MBI
Croco0B! 09NCTKH KOMIIOHEHTOB THAPOCGEPH! OT 3aTPI3HEHUS TKEIBIMI METaJIIaMI
Croco6bI 0UUCTKU aTMOC(EPHOTO BO3yXa OT 3arpsi3HEHHs TSDKETIBIMU MeTalllaMU

CriocoOBI OYHCTKH ITOYB OT 3arps3HEHUS TSHKEITBIMU METalIaMA

6.4. Kputepuu oneHuBaHUA

ITpu orleHMBaHNH PE3yABTATOB OCBOCHUS TUCIUIUIMHEI TPUMEHCTCS OaITBHO-PEHTHHTOBAs CHCTEMA.
Cucrema OICHUBAHUS Pa3HBIX BUAOB paOOTHI:

Bun nesrensHocTH

bann

ITocemenne nekuuii 0,5%*9=4,5 6

BrimonHeHne pakTHdeckoil padoTHl

CPC

Hroro:

5%7=35
84,5 6.

5%9 =45

IMoy4eHHbIH UTOTOBEII pe3y/IbTaT HEPEBOIUTCS B 5-0aITbHYFO MIKaITy (IIKaa OICHUBAHNU)

HTtoroBrie Oamibl

86%-100% (72-84.5 6.)

75-85% (63-71 6.)
50-74% (42-62 6.)

Ornenka

«4»
«3»

«5»

Menee 50% (menee 42 6amoB) «2»

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODEHI, 3arnmaBue WzparenscTBo, | Pecypc
JI1.1 | Cubupkuna A. P. Xumus TKENbIX METAJLIOB: KypC JIEKIUI YensaOUHCK : 3bC
(https://library.csu.ru/rbooks2/view2? H3natenbcTBO
code=local/007729/sibirkinaar) YemstOuHcKOro
TOCYyHapCTBEHHOT
0 YHUBEpCHTETA,
2016
JI1.2 | benonoros 1. A., TOKCHUKOJIOTHSI 1 METUIIMHCKAS 3alIUTa: yIeOHOe mocoone Mockga : 9bC
CamoxuH [I.A. (https://www.studentlibrary.ru/book/ISBN9789850624116.html) | Berumiimas
mkona, 2014
JI1.3 | Kyiikora T. B., DKOJOrHYecKasi TOKCUKOJIOTHS: yIeOHUK U MPaKTUKYM IJisl By30B | Mocksa : FOpaiir, 9BC
Besens B. C. (https://urait.ru/bcode/586183) 2026
7.1.2. lonoJHHUTeIbHAS JTUTEPATYpPa
ABTODHI, 3arnaBue UznarenscTBo, Pecypc
JI2.1 | HaBsigosa C. JI., Tspxenbie MeTaJIbI Kak cynepTokcukanThl X X1 Beka: ydeOHOe Mocksa :
Taracos B. H. nocobue WznarenscTBO
PYJIH, 2002
JI2.2 | Cubupxuna A. P. OKOTOKCHKOJIOTHS: KYpC JIEKIHH UemnstOMHCK :
W3npartenbcTBO
YemstouHcKOro
TOCYyHapCTBEHHOT
0 YHUBEpCHTETA,
2020
7.1.3. MeTtonuyeckue pa3padoTku
ABTODHI, 3arnaBue UznarenscTBo, Pecypc
JI3.1 | PsizanoBa H. E., [MoneBblie 1 TaOOpaTOPHBIC METOIBI UCCIICIOBAHUI OKpyXarorield | Mocksa : 9BbC
Huxudopos A. U. Cpensl: y4eOHO-METOIMUECKOE TIOCOOHE IO TIPOBEACHHIO MI'IMO-
MOJIEBOM MPAKTUKHU: YIeOHO-METOJHYECKOE TTocooue YHuBepcurer,
(https://biblioclub.ru/index.php?page=book&id=730832) 2019

© ®I'BOY BO «Henl'V»




y4peXXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapctBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucouIuIMHBL " XUMHUS TSKETBIX METAIUIOB" IO HANIPABICHHUIO TIOATOTOBKH (CIIEINAIEHOCTH)

05.03.06 "Dxonorus u mpupoaoNoNb30Banue" HarpapiaeHHOCTH (podmtio) Dxonorus PI'BOY BO «Uenl'Y» crp. 8
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.2 |I'muuka H. JL, IMpakTukyMm 1o 00IIeH XUMHH: YIEOHUK TS BY30B Mocksa : }Opaiit, 9BC
[omkos B. A., (https://urait.ru/bcode/582886) 2026
Bbab6kos A. B.,

Hecreposa O. B.

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHUKAIIUOHHOI ceTu "UHTepHeT"

31 |Hayunas snextponHas 6nomroteka eLIBRARY.RU» - pasnmen "XKypHais! OTKpHITOTO
nocryma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp)

32 |Poccuiickuit ponn pynnamenTansusix uccnenosanuit (PODU) - odurmansaslii caift http://www.rfbr.ru/rffi /ru

33 | Poccuiickuit Hayunslit ¢porx (PH®) - odpunmansmstii caift http://rscf .ru /ru

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHune

LMS Moodle

7.3.2 lIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALUOHHO-CIIPABOYHbIE CHCTEMBbI

Haydnas snexkrponnas 6udnnoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : naydnas
3NIEKTpOHHAs OnbaHoTeka : caiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum nocryma: amst 3apeructpup.
noJib3oBaresaen. — TeKCT : AIEeKTPOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOJY JISA)

OcBoeHMEe AUCIUILTHHEI OCYIIECTBIISIETCS B yaeOHOM Kopmyce Ne 5 (yi1. BacuneBckoro, 75) yaeGHO# ayauropuw,
paccuntanHoit Ha 30-35 CTyAeHTOB (JIEKUMOHHBIE U IPAKTUIECKUE 3aHSATHS).

OcBoeHNE AUCIUILIHHEI OCYIECTBIsIETCA B yaeOHOM Kopiryce Ne 5 (yi. Bacunesckoro, 75) yueOHO# aymuTopuw,
paccuntanHoit Ha 30-35 CTyIEeHTOB.

IMpexycMoTpeHo 21eKTpoHHOE 0Opa3oBaHue ¢ npuMenerneM JOT

Jis peanu3anuy TUCIUTUIMHBI HCTIONB3YIOTCS YdeOHbBIE ayAUTOPUH ISl POBECHUS 3aHATHH JIEKITHOHHOTO THIIA,
MPaKTUYECKUX 3aHATHH, IPYNIOBBIX U UHAUBUIyaIbHBIX KOHCYJIbTALUMH, TEKYILIEr0 KOHTPOJIS U POMEKYTOUHOU
aTTECTalllH, a TAK)KE TTOMEIICHUS JUISI CAMOCTOSITEIIbHOM padOTHI.

VyeOHbie AYAUTOPHUHU YKOMIIJICKTOBAHBI CHCHHaHHSHpOBaHHOﬁ MeOeIbI0 M TEXHUICCKUMU CpeacTBaMu O6y'{€HI/IHZ

AynuTopun IS IPOBEAECHUS TEKIIHOHHBIX U IPAKTUYECKUX 3aHATUII 000pyI0BaHA MyIbTUMEIUIHBIM KOMIUIEKCOM U
SKPaHOM JUISl JEMOHCTPAILINH CIIAaHIOBBIX TPE3CHTALMN U BUACO(DParMeHTOB;

I[J'I}I IIPOBCACHUA 3aHATUH JICKIIMOHHOT'O THIIA IpCajiararorcsa Ha60pLI JACMOHCTPAITUOHHOTO O60py,I[OBaHI/I}I u yqe6H0-
HarisiJHbIX ITOCOOMIA: CHaﬁHOBBIe MNpE3CHTAllN J'ICKL[I/Iﬁ 10 TEMaM JUCHUIIIINHBI, n0116opl<a BI/IJIGO(I)I/IJ'[BMOB 110 TC-MaM
JUCHOUITIIINHBI.

ITomemenust 111 caMOCTOSTENFHOM PabOTHI 00yJAIONIMXCsl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C MTOIKITIOUCHHEM K CeTH
"WuaTtepHeTr" 1 00ecreueHneM JOCTYIa B 3IIEKTPOHHYIO HH)OPMALMOHHO-00Pa30BaTEIbHYIO CPely YHHBEPCHTETA.

9. METOAUYECKHUE YKA3AHUA J1JI51 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI51)

VYcneniHoe ocBOSHHUE TUCIMIDIHHBI IPEATIOIaraeT aKTUBHYIO padoTy CTY/ICHTa Ha BCEX 3aHATHUSAX ayAUTOPHOU (BOPMBI
(JIEKIIMOHHBIE W IPAKTUIECKUE 3aHATHS), BHITIOJHEHUE KOHTPOJIBHBIX MEPOTIPUITHH, TUTAHOMEPHYIO CAMOCTOATELHYIO
paboty. B x0/11¢ 0CBOCHHMS IUCHUILIMHBI CTYICHT OBJIAJICBACT HABBIKAMHE HCCIICIOBATEIBCKOM ACATENBHOCTH; (POPMHUPYET
LIEJIOCTHOE €CTECTBEHHOHAYYHOE MBIIIICHUE.

B y4eOHO# qucnutuimHe «XUMUS TSHKETBIX METAIOBY CTYIEHT JOJDKEH OPUEHTHPOBATHCS HA CAMOCTOSATEILHYIO
MpopabOTKy JIMTEPATYPHOTO MaTepHaa, MOATOTOBKY U BBHIIOJHEHHE KOHTPOJIBHBIX PadOT M TECTUPOBAHHMS.

B ciiyuae nmpuMeHeH s Y 00YdeHUH TUCIMIUTMHBI QJIEKTPOHHOTO 00YUIEeHHS, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHI 00TIeHNe 00yJaOIUXCs ¥ MPEoIaBaTelsl OCYIISCTBIICTCS B PEXKUME OTIIOKEHHOTO BpeMEeHH (cucTeMa
JUCTaHIIMOHHOTO 00yuenust Moodle, anexTponHas modra u B 4ate conuanbaoi cetrn BKonTakre (https://vk.com/)).
Bonburyto yacts BpeMeHH 00ydaromuecs caMoCTOSITENbHO paboTatoT ¢ yueOHO-METOAMYECKUMHU MaTepuanaMu. CTyaeHTb
HMMEIOT BO3MOXXHOCTh KOHCYJBTHPOBATHCS C MPEIIOAABATEISIMH 110 BCEM BOIIPOCAM, BO3HUKAIOIIMM B XO/I€ CAMOCTOATEIHHON
paboTHI TOCPENICTBOM IIEKTPOHHOM MOYTHI, CONMATBHBIX CETeH U T.JI.

Hoctyn oOy4atomierocst K yueOHBIM pecypcaM B pEKUME OTIOKEHHOTO BPEMEHHU, CAMOCTOSTEIbHON PabOThI
OCYIIIECTBIIACTCS Yepe3 ceTh IHTepHET B yIOOHOM /ISl HEO MECTe, BPEMEHH U TEMITE.

[Tpu oOydeHwH JIAT] C OTPaHUYESHHBIMH BO3MOXHOCTSIMH 3I0POBBS 3JICKTPOHHOE 00YUeHHE, TUCTAHIIMOHHBIC
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00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOZMOXXHOCTH IIpHeMa-TIepeiaui HH(OPMAIUX B JOCTYITHBIX JUIS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, I0T) ocymiecTBnsieTcss HA OCHOBaHUU «[10JI03KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBHBIX 00pa30BaTebHBIX
IpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTEeTY, «[10705KeHNs 0 TTopsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLUILTUH (MOY/EH), MPAKTHUK, JOMOIHUTEIEHBIX
00pa30BaTENbHBIX MPOTPAMM» MMOCPESICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpensl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU peastn3aiii 00pa3oBaTelbHON JACATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHb AIEKTPOHHON NH(OPMALINOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOINIUMHUCH C
HHBAJIMTHOCTBIO H OT'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHHE JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS  OCYILECTBISIETCS C
UCIIOJIb30BAaHNEM CIELHMAIBHBIX TEXHHYECKHX CpPEJCTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MNpeNOoCTaBIsieMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM IT0 OOYYEHHIO MHBAIUIOB H JIMI C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIIBHBIC CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHIl C HapYIICHHSIMH 3peHHi U C
HapyIICHUEM CITyXa, ACCUCTHBHBIE HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOIMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha pabdodnmx MecTaxX s HMPOBEACHHS IPAKTUYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIENHATbHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPaHHBIE JIYIIBI).

B yueOHble aymuropuum oOecrieunBaeTcs OCCHPENSATCTBEHHBIH JIOCTYN A OOYJalOMMXCS C WHBAJIMJHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmol ayauropum, e OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBSI, IIPEAyCMAaTPUBAETCA COOTBETICTBYIONIEE KOJIMYECTBO MeECT I OOYJAIOMUXCI C y4eToM
HapyIICHUH UX 3710POBBSL.

Jlns ocBOGHWS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENWATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIBbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM MCTOYHHKAM, MPECTABICHHBIM B
(opMe >IIeKTPOHHOTO JJOKyMeHTa B (poHae HaydHoU 6ubmrorekn Yenl'Y mimH 31eKTPOHHO-ONOINOTEYHBIX CHCTEMAX.
Y4eOHO-MEeTOAUYECKHEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsSI IPEIOCTABIIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3M0POBbS M OCOOCHHOCTSAM BOCHPUSTHUS
HHpOpMAIIHH.

Jlns MHBANWIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBelCHUM IPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs € HHBAJIMAHOCTBIO M C OIPaHMYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asBICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYATBHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHHUS IIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3alaHMA (IIHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mIpudTom bpaitns, ¢
HCIIOJIb30BAaHNUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHMM TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHMI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSl TIPEIYCMATPHUBACTCS HCIOIB30BaHWE MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHUYECKHX CPEJCTB,
HEOOXOIMMBIX MM B CBSI3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. IIpn HEoOXOOMMOCTM MHBAaNMIaM M JIMLAM C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABISACTCS JOTIOJHUTENFHOE BPEeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TpOIIeTypa OIICHUBAHUS PE3YJIFTATOB OOYUEHHS MO AUCIUILTIHE MOKET IPOBOJUTEHCS B HECKOJIBKO JTAIOB.
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